66	NITROGEN COMPOUNDS
Oxveen would decompose the calcium cyanamide, forming GiCO,,, thus rediujin^ the
of nitrogen in the finished product.    CO, or CO, if present in the air, would art  thus on the
carbide :-
C(>  ^
' Uses of Calcium Cyanamide. —This body is mainly used as a nitrogenous
manure. When placed in the soil under suitable conditions its nitrogen is
set free in the form of ammonia by means of bacteria. The end results ran In-
expressed by the equation : —
CaNCN + 3tU) = 2NII-, +  CaCO3,
and so it may be used directly as a substitute for ammonium sulphate or C.hik*
saltpetre.
The decomposition of the cyanamide in the soil undoubtedly takes place in stages.     At tun »|»hn ir
CO2 and moisture first liberate cyanamide, thus :-—
CaNCN + 11,0 + COo = CaCO, +  U,,NCN.
The cyanamide is then converted into urea :—
HoNCN + ILO = COOIN^,
which is speedily transformed by bacterial fermentation into ammonium carbonate : —
CO(NHa)3 + 2ll,,0
This latter is either directly absorbed by the plants, or is first, oxidised to nitrate and  nitrite by
nitrifying organisms in the manner explained in Chapter I. (u Circulation of Nitrogen ").
Calcium cyanamide must be applied as a manure below the surface of the soil
some time before the seed is sown. It must not be applied to plants actually
growing. It is also mixed with Bessemer slag or potassium salts as a component
of mixed manures. 150 Ibs. per acre, mixed with 100-125 parts of potassium salts*
is the mixture most used.
Calcium cyanamide, however, also serves as the basis for the manufacture of
nitrogenous compounds. For example :—
Ammonia, NH3, is manufactured from it by treating it with superheated steam
(CaNCN + 3H20 = CaCO3-r-2NH8), see p. 56. The ammonia can he easily
combined with nitric acid to form ammonium nitrate. Nitric acid itself is
now manufactured from the ammonia by oxidising it by Ostwald'S Process
(p. 28). From the ammonium nitrite and nitric acid thus produced, explosives,
dyes, and other useful nitrogenous substances are now made. The warm
facture of cyanides from calcium cyanamide is also now an important industry
(see p. 78). Sodium cyanide, NaCN, is now produced by fusing calcium
cyanamide with common salt, 90-95 per cent, of the cyanamide being converted
into sodium cyanide, which is much used for recovery of gold in South Africa,
Australia, U.S.A.,, Mexico, etc. Calcium cyanamide is stated by ( "lunoy (Mttatt*
Chem, Eng., 1910, 8, 608, 623; 1911, 9, 21, 53, 123) to be capable of replacing
cyanides in gold extraction.
Dicyandiamide is made in a crystalline form by extracting technical calcium
cyanamide with hot water : —
2CaNCN + 4HaO = 2Ca(OH),j + (IIaN.CN)a.
It is used for making organic dyes, also for reducing the temperature of combustion
of explosives, since its decomposition produces little heat, and gives a strong pressure
owing to it containing 66.6 inert N. Hence the addition of the substance to
powers like cordite, which rapidly destroy rifling on account of high temperature of
combustion (see Chapter IX., " Explosives ").
Urea, CO(NH2)2, Guanidine, C(NH)(NH8)ai nitroguanidine, etc., are also
nitrogenous substances manufactured at Spandau by treating calcium cyanamide with
aqueous acids, etc.

